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(57)Abstract 

PURPOSE: To increase the fuel consumption at low load and output 
at high load by properly setting the valve timing of an intake valve 
according to the operating conditions of an engine. 
CONSTITUTION: A variable valve gear comprises a first variable 
valve gear mechanism 1 formed by connecting a drive shaft 2 to a 
camshaft 3 through a swingable annular disk 10 and a second 
variable valve mechanism 43 which generates phase difference 
between a drive shaft 2 and the crankshaft by the relative rotation 
of an inner cylinder 45 and an outer cylinder 47. These variable 
vah/e gear mechanisms 1 and 43 are controlled through a controller 
42. Also the operating angle of an intake valve is changed over 
successively from large operating angle to small one by the first 
variable valve gear mechanism I, whereas the operating center angle 
of the intake valve is actjusted by the second variable valve gear 
mechanism 43. Then the controller 42 judges the operating 
conditions of an engine, operates the variable valve gear 
mechanisms 1 and 43 according to its operating conditions, and set 
a specified valve timing. 
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:^Av-\':7h3coq3.i:x<h5i^x^xi7 1 oco 
^*by%^mrr^fzib. i^#3. l OP^^colHlK^ffiMt) 

[0 0 5 7 ] ^Otz^. ^iilft2. S«7^>rXd7l 043 
i:r;^A'>^7 h303#J^, tf>l 7, 1 8^^M.T. 
i?aTI^fflIilfe-r^o 09 (A) ^(O^mz 

TT^t^ot^t^Ara y ^ Mz^':>tz/^)V'f^j y h^m^ 

ttbn^c ^fz. z.<Dtt\z\t. t:>i7, ist%^ 

«l 1, 1 4t(^[ama«trSr)*«±U/j:l^. 

[0 0 5 8] 3>hD>-^4 2:^^bllfi8[#3 811 

ON®^^ffi;fj-r*^:,.||at^3 8?)^^r)at)D. :t'f 
;P*>';^3 7 7&>f»(DfPlb?4;&*?ftffi»3 6^:frL.T*E^ 
2 9 a mEEm 2 9 a OI^E7i«±#T^c 

[0 0 5 9] Z0fE^±mzm^. i*Et:=Xh>3 If)^ 
m3^(6-.^m»T7riTPSi<. 3i-f;i.xyu>^3 4co 
ti*a:^icSbTUA~gpi 6 b^miE&g^Tff L±frf 
^r::a6. . SJfflim 1 6 i^mmib 1 9 ^^j^t LX±:^^m 
ibb. St^x^ Xi7 1 O(D+/DY;O^0 3ct^(7)Y' <hbT 

[0 0 6 0] z(r>v^mx\t. xu~:/9(D0^^?ii 4 1 
t:>l 8(h<D}i»&S. ;ke>t;jr, tHKi^^yh3<0% 

<o 1 \^i^mz»Wiiy. ^ttx^ x^ 1 0 o>f^m&f)^^it 
t^^^mBi^\zr^^. 

[0 0 6 1 ] mz. -*(D«jt«l 4<!:h?>l S(DmW} 

^mf)mm^2(o^^bx\zti^jar^nmm^x\t. -ft^* 

mm\zu^o ®*^7^>fx^i o\t. mmib 

2{z^Lxmmf>^^\^^<ur)^ $bjca«7^>fx^i 

OiI^L^Av-^7 h30ftiijgt)/h$<nc5c bfzf)^ 
oX. til.z^^yh3(D^mmt. mW}^2\Z$:iVX2 

m^zum^nrz^miztsi^b. 
[0 0 6 2] mz. -^(0%±mi4t\i>i smm 
&:mi)mw}m2<D^^>bX'f)^i^mf^t^mmi^x\t. m 

^rco^itiSl l<!:t:>l 7 (Dmm^mf)^^'bX\zt^&t 

^mmzf^^. zom^it. si^x^x^ioti, mm 
^ 2 izMbx^mm^^t < /<£ 0 / ^ b izmikT"^ x 57 
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[0 0 6 3] cniCJ:0> m9 (B) ^tI-«S@ST^ 
r«a<. K8)tt2«i::^?Av.'^7K3(f:<;)Pp^TittJW*^ 

(B) i32xz^^ry hzi^mMmzmts:^ 

\Pi<D^mm^jE\z. mnmz&n^:^i^<D&mm^^\z . 

[0 0 6 4] -^LT. tfi^i^^y h3.f)mMmzmnm 
tfji^mmzvLmr^^fs^^4owii^^m\t. laiB&ffl 
mz^-Dxmn^zt^zti^. mz. tAi^^yhzf)^ 
mnmzm^mtti^mmz&:m-rh^%i^4 (omi^m 
m\t. ^mmizn^-Drmt^ctizu^. aeot. m 

(A) ^\z-Ammr7r^r<^oWi)v:f^) y 

[0 0 6 5] ^9tI^T$D<. ±JgLfcf^a^ 

h ^.-^ R , cfc 0 t> lHl$E^+i M 6 . tt ¥ < o T V ^ 5 . 
[0 0 6 6] 'A\Z. m2 0pJ^ij[i#^«j4,3<Dfpffi{IO 

[0 0 6 7] ^T. n> hD--^ 4 27!»«M(;)1|IK#5 4 

m^-^fi. \z7.h>4si)m-^i^\zfi^miyr^i^rzi^. 

W}n2t^y>^i^^y ht<Dr^\zi^Li(^mf)^±CU\,^^ 

^iz. ^%i^4<Dmm^m^±^tLxmti^^o.\zWi 

[0 0 6 8] n> hP-^4 27&^bmiS#5 4tC 

JE^somzmmt^n^, cintrcfco. tfxh>4 87&« 

C(^$**i^(Dilib7;»«rtt§i4 5 ^:ni?i4 

MsmmmL. mmmtm^mtf)mz^^'DrzOM 

<tJ,^tzOt^. 

[0 0 6 9] ^^mifmm^^(Di^^\z-D\.^xm 

[0 0 7 0] ^ir. 3>'hU-^4 2\t. 11 Oir^Kf 

ri#4(DA*;i.>^^5'^^>y7!)j$iW$n^c :i(7)ibf^^^ 
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12 

mn^mmc(D3o(Dmii,\zm^nx\^^i>o 

[0 0 7 1] ^LT. 3>hn-7 4 2Jj:. &i:>lt3 
9. 4 0, 4 l(;)«iaifa#llSc?l^T«§§O0fe§c, h 
;W^^«^tBL. ag|0]ifeiKli/>^&S«A, B, CCD3 
-^t^-rtlCDSanfe^^ft^^WKLm &®«A. B, 
c^:^t^l;T&m^»#3 8, 5 4Ji$ijiani^*ttS:^b, ft 

4 3 ^f^tt^-y-^. 
[0 0 7 2] aBl7)«®M^SS«AJ3fe^«^|- 
3>hP--74 2Ji. Se#3 BlrOFFm^^U 

^-iS:ii:Li6. lElfe(&ffi||^^<i: ®a#4<?)f^aft 
4 21^, ffecDm^#5 4Ht>0FFm^^ttl:^LT/^ 

1 i^(omm^miz^'rm<i&M^mof'<)\^':f^^ ^> 

^a^#^o t^EoT. ®a#4(7)^B#S«^^^Sgch75^* 

[0 0 7 3] mm(Dkm^.±nLx{&m^^Am 

mi^B\ZX'Drz^^\Z\t. 3>ha-y42\t. ^2(0 
^3!i!l#««4 3^fim?Sm«A<0«^tC««FL^::^ 

mmii^s s\z(D^oNmn^m:^Lxmmmi 
mwi'^b^. uttiT'^x^ 1 o^mm^2\znLxm'b 

»m#4<^ft»ft$riS'6^<D/jxfPljft/3{r^0SI 

cniijzD. ^%^4(Dii^mm^^^Ki^'Dmn 
mRzsm^mm\z^^o. mi i^o-^miSi&mz 

#«lttl 1 |r ck o Tf^lj^ ^;^f^ilj^ a b /hf^ fil^ ^ H 

^o^A^Rg^i-n, x^-7"-f ^ii^7!)^fTbn^fcae>. « 
%^4(Dr^mmmn^mmmz\^y)^^(^n^^ 
[0 0 7 4] -^^{z. mmf)^^mt^m^mmHc\zK':> 

rzm^\t. a>hn-^4 2(j:, ffi(DSi^#5 4iiON 

®^#4 0f^sitt3.L>A$^i6^. - 

zi>ha-y4 2\t. m 1 <7) pjai»#«« 1 co«iK 

^3 8llOFFm^$:tt3:^L. ^^v^^ 1 0 <hli[i!i 
^2 i^mn^isit^WiMa^zmK^ 

mm^mnti&}^^^M,^mt(Dm^m\z&mt^<k 

\z. im^, i^W}^*L-P^^mK^^pLi>mz\t. xn-x 

^^a^\z\tmkmz. '^^omz\t^^hf)^\zmmmz 

[0 0 7 5] }^±<Dl^^^^t^:bt. TmmiCO^o 
IZU^. 
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[0 0 7 7] i:cD<t^ir*3IJfi«Jrctntf> ffi»itt2<h 

t Offl ^ 0e J: o TK«« 2 (h ^ > ^ V ^ 7 h i: (D 
&'tSA^^{b$it§m2(DpJ^ft#«^4 3<?:3&^b^^ 

[0 0 7 81 ^Tz. mtEniRZSmi 1 II?kT$0</« 

mommvtm^zit^ux^pimm^mm 1,43 ^i^m 

[0 0 7 91 f ?&:t)-^> ^ft^^^^ATll. K^#4(^ 
mmmf)^±^.^ (TDC) tT^.S (BDC) tcO+ti 

^r±t<mn^rzib. -^mm^iH^zm^^^^nrzm 
^%f)mm^^'^mzm^nx^^mi)^i&TL. t^>E. 
>ifu7.f>^±m\z&»bxmitf)^\p\±r^. Km 

<bxmmvtWi^^^{tt^cttn't. zn\z^y). 

[0 0 8 01 ^rc, fi(Hlfeig^i$fil«BTii, ©^#4 
a#4(Z)|^^^7!|i;fci|gf'^^^^cJ^). i£lElgT(7)ii^M 

[0 0 8 1 ] m^^i&mmmcx\t. Km# 

^n.^4<Dmmm:^^±^\z^^,':)xn}i so 



[0 0 8 21 ^^mmx\t. S«x>f Xi7 1 OCO 

Mtmmmm(D^:^^m&^mum i <opj^»#«« i 

[0 0 8 31 -rr^t^^. 09 (A) ir^T$D<, ^1(7) 

^^ws^mmi\zj:^Tf\FmAm^f\^W)M^\zf^'Drzm 

CO U 7 h ffite.-SQ, cfc 0 < /ct o (115^ ^ nr I ^ 

4 (Dmmm^±^ < ^tb^t^\zmmm^htt»m^^ 
[0 0 8 4] t^EoT, mn(DmKi^m\z^\.^Tmm\zm 

Cf/i^Tt. ^^)l^^>'73 7(Dnm'^m±\Zi<t<'t 

^mxm^rz'jkmmmo:>mm\z^n\i. mm^juti&m 
yhmoy^Lti^mmxtir. mmnmomm^^mmiz 

tc^t^. *^jBMTH. s 1 opi^ii#ai« 1 (0 

L./iA;uy:$^-i' a >mm^.rTo z. tf)^xt^. 
[0 0 8 51 /j:^. i&^^mi$LAt]S^^mnmmmc 

ij#»«l4 3\Z^':>X^n,1^4(Di^W}^.t-p^(D^^mm 
[0 0 8 61 *SS60yTJi, ^ pj^iij^aw 1 , 
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4 3$:^0«IA5IRlr. xa-x>f fi|«l^fTt?TIB&?ib 
[0 0 8 71 @i 2trS':?t^T*f£igco®2(0|| 

(0 0 8 8) mi 2\t^^mm\z^^m^^ 

t^m^mn^mmc t<om\z\tm 2 (o^fs^mmEmm 

[0 0 8 9] -^LT. C<Dmi0^?i\m^Dr\t. 

(OpI|ga#«« 1 co«iK# 3 8 \z*i'r^»n^oy^:r- 

fflT$)^4'PBmii% (db. T(KcoO%. ±K(0 1 0 
0%tm€, MA«2 0-'8 0%eKcolBSfflT. iff^b 

iz^ 0 > i&^nm<Di<iiFW)^ a tt&mBm^^f^<Df\^i^ 20 

[0 0 9 0] i[|BS2 0tt'fem«E-C«. ^2 0 

l^f^i!)^^^ 4 3 COm^# 5 4 lr^T^^fTP§a)xiL- 
x^*J?|l(7)ONff#rBm^^. 0-10 0%(7)PBl(;)fiEjg(D 

tf2O'-8O%§ffi0ilffiT, »*L<(14 0-6 0% 

P^e^ ^fr ^ -tt ^ J: ^ ;^cC o Tl ^ ^ . 

[0 0 9 1] :i(D^o\zm^^n^*^^mmrh. ±m 

m^(r>rz^. mmz\mrTn(Dmi=>t^^\z'^'^M^h 
[0 0 9 2] mi 3\t:^^m(Dm3(onmm^7^ 40 

[0 0 9 31 T/j:t)*». *^j5S«H. tiL^loray^ 
T18 0' S?^cCbit/tt)COT*0, ^^t^T^ 

^x^} of)m9}n2\z^L^»L^^m\z$>^t^\zf^m 

m^fL^'^^^^^izm^^tiri^^. tj,^. tiui t\^> 
17,1 ^ t(D{mm%^^xt\z. ^'bi5\^^W5U 
t\.xh. w\mzY^mm^m^^x^\zt^^. ^lt, so 



AQi^. mmn2\znr^tn^'^\^y\^3(o&immf)^ 
jEf)^^mz^t:>^t^(om&^.^ p (ommzwiM lxu 

[0 0 9 4] COioir«l«$n^*|ISfiWTt,±^L 

[0 0 9 5] u^. mm^mmmx\t. ^%i^4omw} 
\z(^^mmr^^'t^m7^Lftf)^. ^^mtztwzm^ 

m^mzhmmr^:itf)^xt^o 
[0 0 9 61 ^tz. nm^mmmr\t. &^^#3 8. 
b4^wnrr^mf£^'r=L-7'^mnt^zt\z^y). 

\z'^^i^K}^m^^^m<Dm<D^m^muxh^\^K 

[0097] 

mm(09m) &.±(DisiB:^xm^^^t£^o\z. c(D%m 
\z%^^^mm(OPi^m^mm\z^n\i. mmmtttj^ 
i^^y h t^mwj-^mtm^y'^ 7.c7xmi^vxu^m 

mmr^^itiz^K^. mmomt^^m\zft>cftm^(o/^ 

[0 0 9 8] ^Tz. m^m2<Dm^\z^n\i. mm<Dm 
^^mzj^sCfz/vv^^^ ^yif^wt^r^^itt^x 
^> &^^^mx\m^^\^±x^. M^^^mx\tm 

m^mmmt<o?^^i»fft^m^\z\t. i^mMtmm 
mmo^m-^^mmizmmLo^mKDPi^m^mmoy^ 

[0 0 9 9] m^m3--m^meomf^\z^ti 
mi] ^^m(D^\<Dmmm\z%^\^mmmo^mw} 

[0 2] m 1 O^^ii#m»}co^a^^T-g6KR0o 
[03] ®2+0A-AJBJC?Uo/t»r®0o 

im4] ^1 (D-^^m^mmow^^^t^mm. 
ims] m4^o)B-Bm\zm-orzmmm. 
[06] m4^a)C''cm\z^r>rzmmm. 
my] ms^cDD-Drnz^^Tzmmm. 
ms] m2<D^^m^mm(r>^3^7F:tmmmo 
[®9] mmmttn.i^^yhtomSi&mm'i^itRzs 

m.l 0] SK(7)MfeJK!l(Ii£L:T*»J«¥ilf^^W0g|A 
^rziib(D'rv':f^yjktmmm. 

mi \ ] mm(Dmt^^m\z)t^\:rz^n.^(o/vi-:f^^ 
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[012] :^^mo)m2<Dmmm\zm^Wi^mm'7yy 
mi 3] *^^m<om3(ommm\z^.^mmntttL.i^ 

[014] lS£*S^fi(-i:§»m#tKft#</)A';i/:/^'< 
2 • 
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